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do the right thing and keep in the right course; his 
magazines of truth-those things which he must stand 
by-the shot and shell with which he fights every power 
of evil that seeks his destruction. Around these vital 
elements of his being. he must dis pose whatever armor 
the great Architect has furnished hirn with. so that, in 
the day of battle, when the final test is made of his 
power to end ure the onset of the adversary. and to stand 
fast. no matter what may happen in his armored citadel, 
the great principles which govern his life may be car· 
ried through the fight. and nothing given up to the 
enemy but what can be readily replaced when the bat· 
tle is over. 

In the battleship. even life itself is not the first thing 
to be considered. The life of the crew is protected by 
a casemate of 5-inch armor. while the vi tals of the ship 
are protected by 12 inches of armor. 

So. with a man. there should be so me things that are 
more than life. There are the great truths that he be
lieves and holds more sacred than life itself. and around 
these he will concentrate all his powers of resistance, 
knowing that. if he meets death and these live on. the 
victory is his. So. whatever power we have to resist 
the fire. let it be concentrated around the most precious 
anrl enduring things. 

Hut. for a man and for a ship which have to fight 
their way through life. there must be means of offen'e 
as weil as of defense. Hence. for the ship we have been 
consiclering. the naval architect provided a powerful 
battery. of both great and small guns. He also designed 
magazines and shell rooms. properly protected by 
armor. to carry a great store of ammunition. with ample 
means for handling both the guns and the ammunition 
for serving them properly. 

The great battleship. which I have had in mind 
throughout this lecture. has a main battery consisting 
of four 13-inch breech-Ioading rifled guns. mounted in 
two revolving turrets. one at each end of the armored 
citadel. These turrets are worked by hyrlraulic ma
chinery within the armored redoubt. There are eight 
8-inch breech-Ioading rifled guns. mounted in four re
volving turrets. protected by 8-inch armor. These tur
rets are opera ted by steam machinery, placed down 
under the belt armor line. 

There are four 6-inch guns mounted in the super
structure. and protected by 5-inch armored sponsons. 
These guns are trained by hand. This constitutes the 
main battery. which is more powerful than that carried 
by any other warship on the same displacement or 
foundation. 

The secondary battery consists of twenty 6-pounder 
rapicl-fire guns. mounted all around the upper line of 
the superstructure. their position being protected hy 
the harnrnock herthing ; that iso a !ine of double walls of 
plate steel. between which the sailors' harnrnocks are 
packed, forming a protection against the fire of small 
guns. 

Jt was for the purpose of carrying this great battery 
into action, and using it effectively, that this great ship 
was designed. All her other qualities have been devised 
and worked into the general design for this purpose. 
That battliry and the armor that protects it wefe de
signed not for the wanton destruction of some poor. 
weak antagonist that could not return blow for blow. 
It was all devised by the designer to protect the honor 
of that flag that waves so proudly above it, and to stand 
for defense of the right. For this purpose the naval 
architect prepared his plans, balancing one force 
against another, working harmony out of their con
tending elemen1!s. The engineer, for this purpose, in
stalled, in the center of this great structure, his mighty 
engines for propulsion, the beating heart of the whole. 
For this the ordnance expert conceived the wonderful 
and intricate mechanism to handle ammunition, and to 
operate guns and their mounts. For this purpose the 
electrician planned, and placed far down in the bowels 
of this mighty structure, the electric generators that 
supply the subtile fluid, the nervous system of this 
great machine, that gives light to the dark places, and 
motion to many wonderful contrivances. By it the eye 
of the projector is illuminated and its movements con
trolled, enabling the commander to pierce the gloom of 
the blackest night. 

The optician not only planned the instruments where
by the navigator can tell where his ship is, but a range 
finder also, whereby the position of the enemy can be 
determined. 

All this and very much more are brought into play, 
in order that the battery and its protecting armor may 
be brought successfully into action, and that the cause 
it represents may be triumphant. 

In a man, as in a man-of-war, all his qualities must 
be trained for the purpose of enabling hirn to carry his 
battery successfully into the battle of l ife. Many con
tending forces and antagonistic powers have to be 
brought to work together for the end in view. 

In all our planning for a complete and efficient man
hood, we must, like the naval architect, set the forces 
in couples against each other, taking care that the right
ing forces will more than balance the heeling forces, 
training the body-that is, our hull-to properly carry 
the mental battery with which it is equipped. Sacrifices 
must be made of many cherished possessions, or of 
acquired habits, to make room for more important 
things that cannot be left out if our battery is to be 
efficient in time of battle. 

A man-of-war is a complicated combination of com· 
promises, and so is a man. We can carry no more than 
our dis placement represents, and we shall not be able 
to realize, in action, all that we had planned, and sac
rificed for, to obtain. 

But we can so carry our battery-that is, the mental 
caliber with which the great Architect of our being has 

endowed us-'-into the battle of life, that, however the 
battle may go with us, whether it be victory or defeat, 
it shall not be disgrace. 

Having thus noticed the material elements in the man 
and in the ship, I may be permitted, in closing, to de
vote a few words to the crew complement of the ship, 
and to the personnel of the man. 

In this lecture, I have endeavored to compare the 
material elements entering into the character of the 
man, and into the structure of the ship. We have ex
amined the foundation supporting each; the stability 
due to dimensions and to the height of M above G; the 
steadiness, due to form combined with the qualities that 
produce stability; the structural strength; the radius 
of action; the armor and armament; and we have en
deavored to show how the qualities that go to make a 
good ship are like those that go to make a good man. 

But neither a good man nor a good ship will accom
plish much, unless handled by an intelligent and faith
ful crew that knows the power and capacity of the 
mechanism it is to operate. The crew of a gunboat is 
not expected to accomplish, with the means at its dis
posal, what is expected from the crew of a battleship; 
nor is the will power of the man who has a small di 3-

placement, with little protecting armor, and a light 
battery, expected to accomplish as great things as the 
man of strong will power-a man of great character be
hind strong armor, with an intellect of great caliber 
and magazines full of rich experience. 

Yet, whatever be the size or power of either man or 
ship, each is expected to accomplish the purpose for 
which he or it was built and equipped; and this they 
can do only if the crew complement of the man-of-war 
and the personnel of the man are of the right kind. 

If our man-of-war is not commanded by a brave, wise, 
and prudent captain, who knows what kind of ship he 
commands, her power and capacity, with all its limita
tions, her best trim find best speed, what class of enemy 
she can meet and battle with, and how the battle must 
be fought if the victory is to be gained; if the execu
tive officer has not an eye to the efficiency of all the 
working force of the ship, testing everything often, and 
in all weathers, taking nothing for granted, but by per
sonal inspection keeping, at all times, familiar with 
every detail, so that the hour of struggle will find 
everything in working order; if the navigator fails in 
his duty to find out every day the true position of the 
vessel, the position of all dangers, the force and direc
tion of all currents; if he does not keep his course 
worked out ahead and plotted on the chart for guid
ance; if the watch officers do not keep their eyes open 
for every rlanger that surrounds them, that no lurking 
torpedo boat gets near enough to discharge its deadly 
weapon, or enemy gets within range without the cap
tain's knowledge; if the engineers fail to keep in per
fect order all the machinery under their care, so that 
any sudden call for the best that such machinery can 
do can be responded to; if the ordnance officer has neg
lected to see that all the mechanism for training, ele
vating, and controlling the guns is in good order, that 
the ammunition hoists are operative, that his telescope 
sights, range finders, batt1e-order transmitters, and all 
other things on which so much depends in action, are 
all as they ought to be; if the doctor neglects the health 
of the crew, and if, in consequence, they become in
efficient-then, in the ho ur of battle, our well-planned, 
strongly built, magnificently equipped battleship will 
be found wanting; all the talent expended in its pro
duction will be lost, and the flag that it carries dis
graced, because the power that willed to do failed. 

As it is with the man-of-war, so it is with the man. 
If the will in command be weak, cowardly, or vacillat
ir g; if it either fails to order aright, or orders at the 
wrong time; if the executive force that carries the will 
power into execution cannot be depended upon when he 
knows the right thing to do; if the navigator's skill is 
so defective that the man never knows where he is, or 
what dangers surround hirn, or from which side the 
enemy is likely to attack hirn; if he goes through life in 
an aimless sort of way, with no watch on deck to keep 
hirn warned of danger; if his machinery is neglected; 
if his affections are all adrift, with no center for his 
heart to wor k upon; if he cannot res pond to a call f or 
a supreme effort in time of battle; if his ordnance, with 
all its delicate mechanism for training his best 
thoughts against the powers of evil, is inoperative 
through want of practice; if he has talcen no care of his 
health; if he has contracted habits destructive of dis
cipline and all proper management of himself-then, 
no matter how weil he was planned and equipped, his 
record in life will be a failure. 

The great Architect planned and equipped this won
derful organism of ours, with its vast possibilities, 
placing us in command, having the freedom of our own 
wills, and launched us out on the sea of life, amid dan
gers and storms, with enemies on all sides, and yet 
with powers of offense and defense sufficient to carry 
us triumphantly through every struggle. Let us but be 
faithful to our high calling, and see to it that what
ever power we possess shall be kept in good working 
order and ready for action; that none of it shall be 
squandered in idleness and self-gratification; that, be 
our power or influence great or smalI, it shall be ex
pended for the purpose of seM:ing wrong things right 
and making cr00ked things straight and sad hearts 
happy. 

Only this kind of use, made of our lives, will give 
us satisfaction and please the great Architect who 
planned uso 

New Sacchariferous Plant.-The German technical 
journals describe a new plant discovered in South 
America containing a large proportion of sugary matter. 
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It belongs to the species denominated in German Kuni
gundenkraut (Eupatoriurn cannabinurn) and attains a 
height of 20 to 30 centimeters. The chemist Bertoni re
gards its industrial value as of prime importance. Tests 
are said to have shown that it contains from twenty to 
thirty times as much saccharine matter as sugar cane 
or the beet. The name Eupatoriurn rebandiurn has been 
proposed for this marvelous plant. 

THE LA W OF DEODAND. * 

How many practical railroad men know anything 
about the law of deodand, and what the term means? 
Probably very few indeed, and they are certainly not 
to be blamed if they do not, for it was an ancient Eng· 
lish law, which has been obsolete now for a hund red 
years and more, and would have been completely for
gotten lang since were its name not preserved in the 
history of the ancient common law. 

By the early English law there were certain sources 
of the revenue of the crown provided for, as the right 
to the royal fish cast ashore (whale and sturgeon), 
to shipwrecks, treasure-trove, estrays, and so on; be
sides forfeitures for certain crimes and offenses. To 
these were added the forfeiture of misfortune, or deo
dand, which iso thus described by Blackstone, the well
known commentator upon the English law: 

"By this is meant whatever personal chattel is the 
immediate occasion of the death of any reasonable crea
ture, which is forfeited to the king, to be app!ied to 
pious uses, and distributed in alms by his high aImon
er. It seems to have been originally designlld as an 
agency operating as 'an expiation for the souls of 
such as were snatched away by sudden death, and for 
that purpose ought properly to have been given to the 

church, in the same manner as the apparel 
of a stranger who was found dead, was applied to' se
curing prayers for the repose of his soul. 

"If a horse or ox or other animal of his own mo
tion kill, as weil an infant as an adult, or if a cart 
run over hirn, they shall in either case be forfeited as 
rleodands. Whenever the thing is in motion, not only 
that part which immediately gives the wound (as the 
wheel which runs over the body), but all things which 
move with it, and help to make the wound more dan
geraus, as the cart and loading which increase the pres
sure of the wheel, are forfeited . 

"No deodands are due for accidental happening upon 
the high sea, that being out of the jurisdiction of the 
common law, but if a man fall from a boat or ship in 
fresh water and is drowned, it has been said that the 
vessel and cargo are in strictness of law a oeodand." 

The average rail way company is quite reaoy to main
tain that the damages which are liable to result from 
the accidental destruction of human life are severe and 
excessive, and perhaps it is true that they are in many 
rases, but what woulo be the position of the railway 
if the law of deodand was still in existence, as it 
once was? In that rase, if a persan should be de
stroyed by a railroad train, engine, rars amI conten ts, 
all would be liahle to be forfeited, as the measure of 
damage of the injnry; not only the carriage and its 
wheels which caused the injury, hut also everything, 
to the last of the train and cargo which went to in
crease tüe irresistihle, onrushing force of the crushing 
steel, must all be given up as expiation for same, per
haps hundreds of thousanos of (lallars' worth of prop
erty, in rase of valuably loaded freights. 

How lang would the railroa(l companies he in ex
istence if such a law prevailed to-day? Hut fortunatf'ly 
it da es not, amI never will again, though in early rlays 
this was one of the giant ohstacles which the rail
way had to face in England, in the first years of its 
history. 

Anrl yet in the face of the severity of the principles 
of the law of deodand, it ran not hut !Je matter of sur
prise how moderate were the jurlgments of the coron
ers' juries in such cases as it was applied in connection 
with accidents. 

In November, 1838, a locomotive on the Manchester 
and Liverpool Railroad exploded, amI its engineer and 
fireman were both killed in consequence, yet the deo
dand assessed on the engine by the coroner'R jury sit
ling upon the case, as a forfeiture, was only twenty 
pounds for both men. But on the other hand, only one 
year later, one of their locomotives struck anrl killerl 
a man and horse at a crossing, and in this case thA 
deodand was set at fourteen hundred pounds, the full 
value of the engine which had da ne the damage. 

In these modern times the measnre of damages in 
all accident cases i s  arrived at in a much different 
fashion, as the reader weil knows, the earning capac
ity of the individual injured but not killed outright 
being the circulllstance, rat her than the worth of the 
carriage, or thing which is the source of the harm, 
which determines the amount of the pecuniary forfcil 
to be paid. 

In still another most important particular, tao, the 
present day theory of establishing damages differs ma
terially from the one which existed under the ancient 
law of deodand, and that is the amount of negligenre 
01' wanton carelessness, if any, of which the injurcd 
was guilty, and the extent to which he contrihuted to 
the inevitable happening of the accident. This is a 

most material and vital circumstance, and the won
der is that the early law did not give it more recogni
ti on. In cases of deodand no such principle was tahen 
into consideration. The injustice of such a course is 
apparent. Why should punishment be meted out to 
one in no way responsible for the happening of an 
accident, lamentable though it may be? If one per-

* Hv R. B. Rnckham, or the MassachuBetts Bar, in Locolllotivc Fire
men's Magazine. 
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sist in walking on the tracks of the railroad, where 
the public have no right of way, if he be injured it is 
antirely his own fault, and no one else can in fairness 
be held to bIarne. For this reason also, it is weil that 
the law of deodand is now obsolete. On the whole, the 
railroad companies should be gratified with the 
thought that the damages which fall upon them as the 
result of accidents are no worse than they are. 

--------

THffi MASSIffi WIRELESS TELEGRAPH SYSTEM.* 

By A. FI{JW�;RICK COLLINS. 

TUAT there is still room for improvement in appa
ratus utilized in wireless telegraphy is plainly evinced 
by the constant stream of patents granted to inventors 
in this class. Some of these are designed to cover en
tire systems, others are for specific parts, but all are 
devised for the purpose of furt hering the efficiency of 
the equipment and economy of the art. 

At the present time there are two distinct types of 
transmitters in general use, namely, a, the induction 
coil, which utilizes a direct current, and converts this 
into an alternating current by means of an interrupter, 
and b, the transformer, using as its energizing medium 
a simple alternating current. Both of these types are 
built in many forms, but in any event the fundamental 
principle underlying their operation is identical in so 
far as the con version of current electricity into electrie 
waves is concerned, in that they both produce this re
sult through the disruptive discharge. 

In the matter of receptors, there are likewise two 
general classes that have found favor according to the 
requirements of the case, the first employing a detec
tor having a wide range of resistivity in combination 

A c 

Fra.1.-DIAGRAM OF THE M ASSIE SYS'rEM . 

with a relay and Morse register, and the second a de
tector oi limited resistance variability, and used in con
nection with a telephone receiver. The former is in 
accordance with European, and the latter with Amer
ican practice; but though the Marconi, the telefunken 
(Slaby-Arco·Braun), etc., systems advocate the filings 

eoherer and Morse register type, they also furnish de
tectors and indicators of the telephone type, while the 
Fessenden and De Forrest companies supply those of 
the latter·named type only. 

Both the above·enumerated types ha ve their advan
tages and disadvantages, to wit, the coherer, relay, and 
Morse register will not pick up, translate, and indicate 
the telegraphic code at as great a distance as the auto 
detector and telephone, while the latter requires the 
eonstant attention of an operator, for its indications 
are only feebly audible. To combine the advantages of 
both these types, and eliminate their individual un
toward features, has been the aim of Walter W. Massie, 
a young inventor of Providence, R. I. 

In order to achieve this much-to-be-desired result, 

Fm. 2_-MASSIE M ICROPHONE DETECTOR AND 

RECEIVER. 

Massie employs an auto-detector for the reception of 
messages in combination with a new form of magnetic 
eoherer for the purpose of signaling. Simplicity has 
been obtained by so designing the instruments that 
they require practically no adjustment after they are 
once assembled, no care or renewal of parts. Efficiency 
is guaranteed by placing in th'e hands of the operator 
a system that is l imited in speed only by the proficiency 

* Specially prepsl1ld for the SCIENTIFIU AMERICAN SUPPLEMENT. 

of the operator, while all the circuits, both internal 
and external, are controlled by a single mechanism. 

Just now a great deal of attention is being given to 
the development of the electrolytie wave deteetor, both 

Fra. 3.-MASSIE SWITCHING DEVICE. 

at horne and abroad, and it is in truth an instrument of 
great sensitiveness. The new Massie detector compares 
not only very favorably with it in long-distance work 
under trying circumstances, but it possesses the very 
decided advantage of retaining its stability, which the 
other does not. 

The Massie detector is an auto-coherer of the steel 
and carbon type, and owing to its remarkable character 
of constancy, it will work through all kinds of inter
ference without failure, and at the same time it will 
receive over greater distances than any other, for rea
sons which will presently be apparent. Fig. 1, A, is a 
diagram of the o8cillophone, as Massie calls his de
tector, and its auxiliary apparatus and circuits, while 
Fig. 1, B, is a diagram of the shunt, and Fig. 1, C, is a 
diagram of the potential circuits. 

'The oscillophone is constructed in such a manner 
that its resistance can be used as a shunt or as a regu
lator of the potential across the detector; the shull t 
method is used when receiving at close range, the 
potential method for long distances. As may be ob
served by referring to Fig. 2, the terminals of the os
cillophone are made of flat pieces of carbon. specially 
prepared for the purpose and ground to a knife edge; 

Fm. 4.-MASSIE ELECTRIC WA VE DETECTOR. 

the bridging element is formed of a highly-tempered 
steel wire of proper size and weight. 

The bridging wire is held in place by a permanent 
steel magnet, which not only prevents rolling and other 
movements that affect the indicators, but causes the 
wire to maintain a certain deünite press ure on the ear
bons, which ins ures in turn readings that are absolute
Iy accurate. The normal resistance of the oscillophone 
is about 43,000 ohms, this dropping after the passage 
of the electric oo:cillations to approximately 700 ohms. 
The telephone receivers used in connection with this 
detector have their magnets wound to 1,500 ohms. 

One side of the potentiometer or variable resistance is 
wound in 10-ohm steps, while the opposite arm has 
fifteen coils wound to 150 ohms each, so that a total of 
1,650 ohms may be thrown in if neces�ary. The con
nections are so arranged that the battery can be treated 
without removing them from the box in which they are 
inclosed. A condenser having a capa city of 0.01 micro
farad is also contained within the case forming the 
base of the oscillophone, and is connected in series with 
the ground terminal of the resonator or receiving wire; 
it is used in connection with an induction coil, so that 
the system may be properly tuned. 

The bell alarm attachment, which is an espe ci al fea
ture in this receptor. is in a circuit separate and dis
tinct from the oscillophone set, the latter being used 
only for the reception and indication of the incoming 
messages. The connections between the aerial and 
earth wires, the transmitter, the bell alarm, and the 
oscillophone are made through an ingenious controlling 
switch. This is shown in Fig. 3, and all the circuits 
are thrown in and out of action by the simple manip
ulation of the handle at the right of the device. 
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When the induction coil of the transmitter is in op
eration, the receiving circuits of both the bell alarm 
an d  oscillophone are opened; and when these are short
circuited, the transmitting energy is cut off. This en
ables the operator to change from the sending to the 
receiving instruments quicker, with I ess trouble and 
more certainty than by the use of spring jacks, double
throw switches, or other forms of devices usually sup' 
plied with wireless telegraph outfits. 

The detector used in the bell-ringing attachment is 
different from that used in the oscillophone, in that it 
is a filings coherer, yet it is pointed out by Massie that 
it is unlike the ordinary coherer, i. e., where the filings 
are placed between horizontal conductor plugs, the 
oscillatory current has to overcome the force of grav
ity on the filings before it can cohere them. The Mas
sie coherer involves new principles as weil as merely 
a new form; it is shown diagrammatically in Fig. 4; 
the complete alarm device is inoicated in the photo· 
graph, Fig. 5, ano in the lowel' left-hand corner the 
little vertical coherer may he seen. 

Referring again to Fig. 4, the principles upon which 
the coherer is based may be had at a glance. A metal 
bridge, b, constitutes one terminal of the coherer, and 
also serves to support the cup, c, the latter having a 
silver lining, 1; this contains a layer of non-magnetic 
filings preferably of si! ver, 8" an adjustable magnetized 
ne edle, n, joins the other and opposite conductor ter
minal, its magnetic energy serving to sustain a layer 
of magnetizable filings, i, of soft Norway iron. 

The magnetized iron filings being superposed on the 
silver filings form an imperfect electrical contact hav
ing an infinitely thin insulating film 01' air hetween 
them. Since the filings of these two different met als 

Fm. 5.--COHERER AND CALL BELL. 

are oppositely disposed and in a line at right angles 
to the surface of the earth, the effect of cohesion pro· 
duced by the oscillatory current and gravitational force 
is exerted in the same direction. 

This being a fact, the electric energy required to 
break down the air gaps is reduced to a m inimum; 
again, the total mass of fil ings is not necessarily co· 
hered, as the oscillatory current tal,es the path of the 
least resistance, which is radially across the surface 
to the sieles of the silver cup. The tapper, t. decoheres 
the filings by strildng gently on the brass bridge, b; 
the electro-mechanical portions are a little different 
than in the usual types, the magnets of a sounder being 
utilized to furnish the means for making and breaking 
the circuit automatically. 

This form of coherer is not only more durable, but 
more reliable than other forms. Its normal resistance 
may be arbitrarily varied between wille limits by the 
quantity of filings used; when cohered, its resistance 
is very low-from 30 to 50 ohms-rendering the use of 

Fm. 6.-M ASSIE WJRELERS T�LEGRAPH 

S'l'ATlON. 

a very inexpensive relay possible and yet obtaining 
quite satisfactory results. The coherer responds to any 
signals that can be read with an oroinary detector of 
almost any form, and in conjunction with the alarm 
bell furnishes a most valuable adjunct to the system. 

The transmitter shown in Fig. 6. comprising the 
usual inductance coil, special key, inductance coils, and 
cylindrical condensers for tuning the oscillation cir
cuits, is used in the Massie apparatus for distances up 
to 100 miles, but for covering greater ranges a trans, 
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